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Analysis of Chinese ICU staffing in relation to final
outcome yields comparable results as those reported
in Western ICUs. This underlines the general principle
that we would all like to apply in our hospitals; that is,
availability of knowledgeable staff that are adequately
trained to recognize and treat an acutely deteriorating
critically ill patient as soon as possible.showed that high intensity staffing is associated withIn the previous issue of Critical Care Ju and colleagues
report on their findings, evaluating whether off-hours
admissions to the ICU are associated with increased
mortality in mainland China [1]. Patients may develop
critical illness during every moment of the day, often
resulting in off-hour admission to the emergency depart-
ment, or evaluation for potential admission to the ICU if
already admitted to the hospital. Since timely and ad-
equate initial treatment is essential for the subsequent
course of events, it will also affect final outcome. The
way treatment is delivered depends on organizational as-
pects, which may differ markedly according to the time
of day the patient presents. The effect of ICU admission
time on outcome has been studied in a variety of set-
tings with mixed results. Some authors found increased
mortality for patients admitted during off-hours [2-5],
while others did not find a mortality difference [6-10].
One study even showed improved survival for patients
admitted during off hours [11], or increased mortality
for patients admitted during the morning rounds [12].
All these studies were retrospective and all suffer from
at least two problems that make interpretation difficult.
Firstly, off-hour patients are different from office hour
patients with regards to illness severity and diagnosis at
least. Secondly, even if this cause is identified, this does
not necessarily hold true for other settings: there is a
lack of external validity. Nevertheless, all these studies* Correspondence: p.spronk@gelre.nl
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during off-hours compared to daytime, particularly with
respect to the presence of an intensivist during the night.
However, Kerlin and colleagues [13] recently demon-
strated that mortality was not influenced by the presence
or absence of intensivists during the nighttime. Recently,
a meta-analysis, including 52 out of 16,774 citations,
evaluated whether intensivist staffing patterns influence
hospital mortality after ICU admission [14]. They
lower mortality, which proved to be particularly related
to the availability of an intensivist as part of the ICU
team. However, given this type of organizational struc-
ture, no additional benefits could be demonstrated with
respect to nighttime intensivist presence in the hospital.
This suggests that the organizational structure involving
an intensivist is the most crucial denominator for the re-
duction of mortality.
In the previous issue of Critical Care, Ju and col-
leagues report on a propensity score matching analysis
evaluating the effect of admission time on mortality in
an ICU in mainland China in a retrospective dataset [1].
They studied 2,891 ICU patients over a 3 year period; of
these, 2,716 (94%) were daytime ICU admissions, which
were compared to the other 175 (6%), who were admit-
ted during the nighttime (defined as the period between
5:30 p.m. and 7:30 a.m.). They found that the patients
admitted during off-hours had higher Acute Physiology
Age and Chronic Health Evaluation II scores, prolonged
stay in the ICU and higher ICU mortality. They suggest
that their findings may be related to availability of inten-
sivists and qualified residents and recommend reevalua-
tion of their staffing model and training system.
Of course, several points could be raised when reading
and interpreting their report. For instance, the authors
report a low percentage of off-hour admissions when
compared to other studies. This seems a bit odd, in par-
ticular since the period between 5:30 p.m. and 10 p.m.
(evenings) will normally result in more unscheduled ad-
missions than in the period between 10 p.m. and 7:30 a.
m. Does this mean that patients were simply not
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pital staff were lacking, or because the staff were not ad-
equately trained to recognize early warning scores? The
chain of systems required to detect potentially critically
ill patients - that is, trained and qualified personnel in
the emergency room, in the general wards, and in the re-
covery room, and the availability of a medical emergency
team - will all increase the number of acute ICU admis-
sions during off-hours. Indeed, the authors show that
patients admitted off-hours were more seriously ill with
inherent increased ICU length of stay and hospital mor-
tality. Another important factor may be their reported
nurse to patient ratio in the ICU, which was 1:2.5. This
is quite low when compared to most Western ICUs,
where ratios are generally 1:1 or 1:1.5.
Despite the aforementioned points, it is intriguing to
read about Chinese ICU staffing in relation to final out-
come, not only because information of this kind is gen-
erally lacking, but also because the final results and
conclusions of the authors are so similar to those
reached when evaluating so-called Western ICUs. This
underlines the general principle that we would all like to
apply in our hospitals; that is, the availability of
knowledgeable staff that are adequately trained to
recognize and treat an acutely deteriorating critically ill
patient as soon as possible. This requires not only the
availability of onsite intensivists, but also training of all
hospital personnel in logistics, including a medical emer-
gency team. It will be interesting to follow developments
in China in the years to come.Competing interests
The authors declare that they have no competing interests.
Author details
1Department of ICU, Gelre Hospitals, Apeldoorn 7300 DS, The Netherlands.
2Department of ICU, HagaZiekenhuis, The Hague, The Netherlands.
Published: 12 November 2013References
1. Ju MJ, Tu GW, Han Y, He HY, He YZ, Mao HL, Wu ZG, Yin YQ, Luo JF, Zhu
DM, Luo Z, Xue ZG: Effect of admission time on mortality in an intensive
care unit in mainland china: a propensity score matching analysis. Crit
Care 2013, 17:R230.
2. Uusaro A, Kari A, Ruokonen E: The effects of ICU admission and discharge
times on mortality in Finland. Intensive Care Med 2003, 29:2144–2148.
3. Ensminger SA, Morales IJ, Peters SG, Keegan MT, Finkielman JD, Lymp JF,
Afessa B: The hospital mortality of patients admitted to the ICU on
weekends. Chest 2004, 126:1292–1298.
4. Laupland KB, Shahpori R, Kirkpatrick AW, Stelfox HT: Hospital mortality
among adults admitted to and discharged from intensive care on
weekends and evenings. J Crit Care 2008, 23:317–324.
5. Kuijsten HA, Brinkman S, Meynaar IA, Spronk PE, van der Spoel JI, Bosman
RJ, de Keizer NF, Abu-Hanna A, de Lange DW: Hospital mortality is associ-
ated with ICU admission time. Intensive Care Med 2010, 36:1765–1771.
6. Morales IJ, Peters SG, Afessa B: Hospital mortality rate and length of stay
in patients admitted at night to the intensive care unit. Crit Care Med
2003, 31:858–863.7. Wunsch H, Mapstone J, Brady T, Hanks R, Rowan K: Hospital mortality
associated with day and time of admission to intensive care units.
Intensive Care Med 2004, 30:895–901.
8. Arabi Y, Alshimemeri A, Taher S: Weekend and weeknight admissions
have the same outcome of weekday admissions to an intensive care
unit with onsite intensivist coverage. Crit Care Med 2006, 34:605–611.
9. Sheu CC, Tsai JR, Hung JY, Yang CJ, Hung HC, Chong IW, Huang MS, Hwang
JJ: Admission time and outcomes of patients in a medical intensive care
unit. Kaohsiung J Med Sci 2007, 23:395–404.
10. Meynaar IA, van der Spoel JI, Rommes JH, van Spreuwel-Verheijen M, Bos-
man RJ, Spronk PE: Off hour admission to an intensivist-led ICU is not as-
sociated with increased mortality. Crit Care 2009, 13:R84.
11. Luyt CE, Combes A, Aegerter P, Guidet B, Trouillet JL, Gibert C, Chastre J:
Mortality among patients admitted to intensive care units during
weekday day shifts compared with“off” hours. Crit Care Med 2007, 35:3–
11.
12. Afessa B, Gajic O, Morales IJ, Keegan MT, Peters SG, Hubmayr RD:
Association between ICU admission during morning rounds and
mortality. Chest 2009, 136:1489–1495.
13. Kerlin MP, Small DS, Cooney E, Fuchs BD, Bellini LM, Mikkelsen ME,
Schweickert WD, Bakhru RN, Gabler NB, Harhay MO, Hansen-Flaschen J, Hal-
pern SD: A randomized trial of nighttime physician staffing in an inten-
sive care unit. N Engl J Med 2013, 368:2201–2209.
14. Wilcox ME, Chong CA, Niven DJ, Rubenfeld GD, Rowan KM, Wunsch H, Fan
E: Do intensivist staffing patterns influence hospital mortality following
ICU admission? A systematic review and meta-analyses. Crit Care Med
2013, 41:2253–2274.
doi:10.1186/cc13105
Cite this article as: Spronk and Meynaar: Effect of off-hour staffing in
Chinese ICUs. Critical Care 2013 17:1011.
